Background
Introduction
The incidence of prostate cancer is rising in the UK and worldwide [1] [2] . This rise however has not been associated with a significant change in cancer death rates. This raises the issue of how treatment can be tailored to address the complex heterogeneity of the disease and reduce morbidity from over-treatment. It has been shown that radical therapy of all cancers can result in significant over-treatment without conferring survival benefit [3] . Conversely, effective radical treatment can reduce disease progression and improve cancer specific survival [CSS] [4] [5] . Another major shift in treatment is the increasing use of Radical Prostatectomy [RP] , driven in part by the introduction of laparoscopic and robotic approaches [6] . RP has indeed been shown to be an effective treatment with many studies suggesting superiority over other radical options [7] . There remains however, significant uncertainty on the strength of the evidence for this benefit.
Many of these developments have only come to light towards the end of the last decade and the impact on therapy patterns in the UK have not to date been well studied. This is particularly relevant as the UK has been at the forefront of research in the use of active surveillance [AS] for low risk disease and increased radical treatment for more aggressive disease [5, [8] [9] . In this report, we interrogated a well-annotated cancer registry database to investigate patterns of primary non-metastatic prostate cancer treatment over the last decade. Our primary interest was to determine if the uptake of radical therapy had altered over time and how these changes were influenced by disease and patient characteristics. . No personal information or patient identifiable data was obtained or used for this study at any stage. The data was analysed completely anonymously. As a result no formal ethics was necessary for this study. From this cohort we identified all men who presented with non-metastatic disease. Risk groups were ascribed based on the NICE guidelines criteria [2] . Electronic death notifications were received from the Office of National Statistics. Vital status was also checked using the The first documented mode of management within one year of diagnosis was assigned as the primary treatment. CM included men on both active surveillance and watchful waiting as the registry recorded both these treatment modalities as "Watch policy". This was distinct from cases where there was missing data on treatments received. External beam radiotherapy within one year of diagnosis in cases with non-metastatic cancer [with or without androgen depletion] was considered as radical radiotherapy. Notably 88.2% of patients treated with primary radiotherapy also had concurrent androgen deprivation therapy though we were not able to determine the duration of ADT or radiotherapy dose.
Patients and Methods

Patient cohort and data collation
Statistical analysis
Annual incidence rates [IR] per 100,000 were calculated with each treatment for the whole group and then stratified by age and risk groups. Overall, age and risk group specific incidence curves were then plotted for visual trends. Fig. 1 ]. In contrast, the use of RP had more than doubled [p<0.0001]. The use of non-active treatment or CM as primary management had also tripled from 7% to 22% in the same interval [p<0.0001]. RT usage however remained relatively stable over the decade.
Radical therapy uptake in risk stratified groups
The population was then sub-divided into risk groups based on NICE criteria to investigate the effect of risk group on therapy trends [ Table 2 
Radical therapy uptake in risk stratified group subcategorised by age
We next asked how the combination of age and risk-group influenced treatment trends [ Table 3 ]. Over the decade men 60y with low-risk disease were significantly more likely to be treated by CM rather than radical therapy [p<0.0001]. Men 60y with high-risk disease however were more likely to be treated radically with RP instead of RT as primary therapy [p = 0.009] [ Table 3 ]. Management of intermediate-risk disease remained relatively unchanged. In men aged 60-69y, low and intermediate-risk disease were also more likely to be managed by CM towards the end of the decade [p<0.0001 and p<0.028 respectively]. Again men in this Table 3 ]. There were no major shifts in treatment trends in men 80 years and PADT remained the most common treatment for this demographic.
Comparative cancer mortality outcomes between radical therapies
This study has revealed increasing uptake of RP for intermediate and high-risk local disease. We asked if this trend was supported by evidence of better cancer-specific survival [CSS] outcomes compared to RT. Overall cancer mortality from radical therapy [1,435 RP and 3320 RT treated men] was 2.7%; 3.2% for RT treated men, and 1.7% for RP. Cumulative survival curves demonstrated overlap between the two groups in the first few years after treatment before beginning to diverge [ Fig. 3A] . Men in the RT group however had worse overall survival rates suggesting significantly more co-morbidity in this group [ Fig. 3B ]. In multivariate analysis, predictors of a worse CSS outcome were presentation with high-risk disease or RT as the primary treatment [ Table 4 ]. To define this better we further stratified the cohort by age and riskgroup. This analysis demonstrated a trend to benefit from surgery but only in the high-risk younger men [<60y] [p = 0.07] [ Table 5 ]. Age stratified survival plots further illustrated this point whereby men <60y had demonstrably better CSS rates after RP as compared to RT [ Fig. 4A ]. These benefits were less apparent in men aged 60-69y and non-existent in men>70y [ Fig. 4B and 4C ]. Finally, we performed a numbers needed to treat [NNT] analysis to quantify the RP benefit compared to RT. For the whole cohort the NNT by RP instead of RT to save one cancer death was 67 [ Table 6 ]. This number fell to 19 in men 60y and with high-risk disease. For all other groups the NNT were in excess of 50 or favoured RT over RP. 0.00 n/a n/a n/a n/a n/a 80+ years low Radical prostatectomy n/a n/a n/a n/a n/a n/a
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Discussion
The key findings of this study in non-metastatic cancers is a global fall in the use of PADT, increased radical therapy for intermediate and high-risk disease and the emergence of non-active treatment as the commonest option for low-risk cancer. Studies from other investigators have found both similar and different results. Dinan et al, 2011, in a US study reported a similar fall in PADT use in men aged 67y between 1999 to 2007 [11] . Concomitantly, the percentage of men receiving no active treatment increased by 50%. An Australian study of 2,774 men also reported increases in use of CM for low-risk cancer but only in older men [12] . Jacobs et al, 2013, looked at the use of new radical radiotherapy and surgical techniques in the SEER Cancer Registry [2004] [2005] [2006] [2007] [2008] [2009] [13] . Here they found a two-fold increase in the use of these methods in men with low-risk cancer. This is in contrast to our present study which, while undertaken over a similar timeframe, actually revealed a fall in the use of radical therapy in low-risk men. Only one other UK study has explored treatment changes over time. Fairley et al, 2009 , reported changes in therapy in the Northern and Yorkshire region from 2000-2006 [14] . This study also reported a fall in the use of PADT and increase use of RP but did not separate the outcomes by risk group. Our study is therefore the first to provide a risk-stratified analysis of treatment changes in a UK non-metastatic prostate cancer population.
In terms of radical therapy we found age and risk specific shifts for each modality. RT rates in intermediate and low-risk cancers were trending downwards over the decade but were [15] [16] . The absolute benefit of RP over RT however has been a point of controversy for some time [7, [17] [18] . A number of studies have published comparisons but have been criticised for the lack of an optimal RT regime [17] . A significant strength of our cohort is that over 88% of RT patients received concurrent ADT though the radiotherapy dosage and ADT duration would have evolved over time. Within this context, RP appeared to show an overall CSS advantage. The main benefit however was in men 60y with high-risk disease which supports the change in practice observed in our cohort. In NNT analysis only this group demonstrated a reasonable treatment number to save one cancer death. To our knowledge this is the first UK study to compare RP and RT outcomes and report this finding. Our study does need longer follow up given the slow history of the disease but this in fact favours younger men who will have longer life expectancy. In this context the updated SPCG-4 randomised trial of RP versus watchful waiting is worth noting [19] . Over the 20 years of follow up the NNT by RRP has continued to fall and now stands at 8. Here again the main benefits have been seen in men 65y and with higher risk disease. This study did not include a RT arm and it would have been intriguing to assess the comparison after such a long follow up. Results from the ProtecT trial may be partly able to address this though most of the men recruited had low and intermediate disease [20] [21] . The large NNT in our other subgroups suggest that RP confers at best marginal benefits over RT and this is unlikely to be significantly altered in longer follow up. This is particularly relevant when considering that RP has been shown to have worse immediate functional debility and impact on quality of life, compared to RT [22] [23] .
Our study clearly has a number of inherent limitations using as it does registry based information though the NCRS [East] is well-known for the accuracy and completeness of its data collection and collation. We acknowledge that this study only involves a single cancer network though there are no particular suspicions that our population is very different from the rest of the UK. As mentioned we could not differentiate between active surveillance and watchful waiting in men with no active treatment. Finally, our results comparing RP and RT outcomes is based on relatively short follow up and may become more pronounced as the follow up continues. We do however believe that our results are more representative of current clinical practice because of the high percentage of men on combination RT and ADT.
In conclusion, we report a significant shift in the management of non-metastatic prostate cancer over the last decade in a UK population. Within the limitations of a registry based study, these results suggest a move towards age and risk-appropriate treatment of nonmetastatic prostate cancer. This is particularly reflected in the increasing use of non-active treatment for low-risk cancer. We further report an increasing use of RP for younger men with high-risk disease and demonstrate evidence suggesting a benefit in CSS. Overall these trends are very encouraging for the goal of tailored treatment for patients but will have implications for health resource allocation which will need to be considered by service providers.
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